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well-known superstitious reasons, it was found impos¬ 
sible to procure specimens of the head and beard hair 
of the Haneragmiut. We must, therefore, await the 
return of the expedition to examine any photographs 
or other anthropological material which they may 
have collected. 

Writing from Shingle Point, Arctic Ocean (approxi¬ 
mate lat. 69° N., long. 137 0 W.), Mr. Stefansson 
gives some interesting notes on the marriage rites, 
wife-lending, communism in the matter of food, and 
treatment of the sick by magical songs, dances, and 
sleight-of-hand tricks. Many of these people have 
attained a fairly high culture, using clocks, watches, 
magazine rifles, and American stoves. 

Until further information is forthcoming it is im¬ 
possible to discuss the supposed European strain 
among these people. As in the Vinland Saga, there 
is good evidence of early Norse communications with 
Greenland. Mr. Stefansson discards the theory that 
the European strain may have come from survivors 
of the Franklin expedition, some of whom are be¬ 
lieved to have survived among the Eskimo in Victoria 
Land. He seems to connect it with the so-called “ lost 
colonies " from Denmark or Norway. But so many 
exoeditions have failed to trace any survivals of them 
that for the present it ■will be wise to suspend judg¬ 
ment in the matter. 


LANCASHIRE SEA-FISHERIES. 

HE twentieth report (for 1911) on the Lancashire 
Sea-Fisheries Laboratory at the University of 
Liverpool and the hatchery at Piel provides ample 
evidence of the continuance of their sound scientific 
work. As in previous years, classes for fishermen 
have been held at Piel. Altogether fifty-seven fisher¬ 
men attended the four classes, and received instruction 
in marine biology. Two of the classes were restricted 
to deep-sea trawl fishermen, who were preparing for 
the Board of Trade examination for certificates as 
second hands or skippers of fishing vessels. The men 
received each morning a lesson in marine biology 
suitable for deep-sea fishermen, and each afternoon 
a lesson in navigation and seamanship. These well- 
planned and efficiently taught classes stimulate the 
interest of the fishermen-students, and enable them to 
appreciate the problems associated with the develop¬ 
ment of fisheries, and to realise the value of the regu¬ 
lations which have been put in force for the benefit of 
fishermen and the fishing industry. 

Mr. Johnstone reports on measurements of plaice 
and on a number of interesting diseases of fishes, 
especially noteworthy being several forms of malignant 
growths—melanotic sarcomata in skate, a fibro-sar- 
eoma in a cod, and a lympho-sarcoma in a flounder. 
Mr. Riddell and Dr. D. M. Alexander contribute a 
note on an ulcerative disease which has occurred in 
the plaice in the spawning ponds at Port Erin. The 
disease is apparently a septicasmia, probably connected 
with one of three bacilli which the authors describe. 

Prof. Herdman gives a summary of the work of 
the last twenty years on shellfish, and their con¬ 
tamination by means of sewage. He directs attention 
to recent experiments which have shown that a very 
considerable degree of cleansing—the loss of about 
Q3 per cent, of the coli organisms—occurs when badly 
polluted mussels are relaid for four days in unpolluted 
water. A recommendation was made to apply this 
method of cleansing to mussels taken in the estuary 
of the Conway, but was met with such uncompromis¬ 
ing hostility from the fishermen concerned that the 
project had to be abandoned. Unless regulation of 
the mussel fishery in this estuary is established, it is 
probable that the industry will still further decline, as 
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i the mussels are under grave suspicion. In view' of 
the increasing pollution of the estuary, the mussels 
may become a dangerous source of epidemic disease. 
An account, by Mr. Johnstone, follows, on the 
examination of the mussel-beds in the estuary of the 
Wyre, iri which the pollution does not appear to reach 
a dangerous amount. 

Prof. Herdman gives details of a further series of 
studies, by himself and Mr. Scott, on the plankton 
around the south end of the Isle of Man. He con¬ 
cludes that, although there is a natural sequence in 
the distribution of the plankton throughout the year, 
and a certain constancy in the maxima and minima 
for particular groups, and even species, the sequence 
is liable to disturbance, and the maxima are affected, 
both in time and in amount, by surrounding condi¬ 
tions ; hence the variations which have been recorded 
from year to year. Continued work on the plankton 
of the west coast of Scotland supports the suggestion, 
put forward in last year’s report, that the most prob¬ 
able explanation of the presence of huge masses of 
diatoms in the Scottish seas in summer (when the 
plankton at Port Erin is composed almost entirely of 
animal organisms, especially copepods) is that the 
phytoplankton remains longer and passes off more 
slowly as one goes further north. Appended to the 
report is a useful memoir (115 pp., with eight plates) 
on the whelk, by Dr. W. J. Dakin. 


SIR WILLIAM HERSCHEL . 1 

HE only general test of the relative nearness or 
farness of the stars is their brightness, because 
the faint stars must, on the average, be more distant 
than the bright ones. Herschel proposed to pene¬ 
trate into space by means of a celestial census of 
the distribution and of the brightness of the stars. 
With this object he carried out four complete reviews 
of the heavens, so far as they may be seen from our 
latitude, passing successively to the fainter and fainter 
objects by means of the increased size of his telescope. 

He divided the heavens into sweeps 2 0 15' of 
breadth in declination, and each zone was examined 
throughout by the process which he called star-gaug¬ 
ing. His census w'as made with the 20-ft, reflector, 
with which instrument the field of view was about one- 
quarter of the size of the full moon. It needs more 
than 300,000 of such fields of view to cover the whole 
of the hemisphere of space, and Herschel surveyed 
the whole northern hemisphere, and as much of the 
southern one as he could. 

Von Magellan in a letter to Bode describes the 
method of observation as follows : “ He has his 20-ft. 
Newtonian telescope in the open air. ... It is moved 
by an assistant who stands below it . . . near the 
instrument is a clock ... in the room near it sits 
HerscheTs sister, and she has Flamsteed’s Atlas open 
before her. As he gives her the word, she w'rites 
down the declination and right ascension. ... In 
this way Herschel examines the whole sky. . . he is 
sure that after four or five years (from 1788) he will 
have passed in review every object above our horizon. 

. . . Each sweep covers 2° 15' in declination, and he 
lets each star pass at least three times through the 
field of the telescope, so that it is impossible that 
anything can escape him. . . . Herschel observes the 
whole night through . . . for some years he has 
observed . . . every hour when the weather is clear, 
and this always in the open air.” 

Herschel points out that by this survey he was not 
only looking into the most distant space, but also into 
the remotest past, for the light of many of the stars 

* A discourse delivered at the Royal Institution'm April 26 by Sir George 
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must have started on its journey towards us thousands 
or even millions of years ago. The celestial museum 
therefore exhibits to us the remotest past alongside 
with the present, and we have in this way the means 
of reconstructing to some extent the processes of 
evolution in the heavens. In photography the modern 
astronomer possesses an enormous advantage, but 
Herschel laid the foundation of this branch of astro¬ 
nomy without it. 

The most conspicuous and the most wonderful 
object in the heavens is the Milky Way. It runs all 
round the skies in a great band, with a conspicuous 
rent in it forming a streamer which runs through 
many degrees. To the naked eye it shines with a 
milky light, but Herschel was able to show that it 
consists of countless stars in which there lie embedded 
many fleecy nebulae. There is good reason to believe 
that the Milky Way on the whole consists of stars 
which are younger than those in the other parts of 
space, for the stars in it are whiter and hotter, and 
the nebulae are mostly fleecy clouds. On the other 
hand, the spiral and planetary nebulae are more fre¬ 
quent away from the Milky Way, and these are 
presumably older than the cloudy and flocculent 
nebulae. The shape of the Milky Way seems to 
resemble a huge millstone or disk of stars, and since 
it forms a complete circuit in the heavens the sun 
must lie somewhere tow r ards its middle. It is probable 
that we look much further out into space along this 
tract than elsewhere, although it happens that by 
far the nearest of all the stars—namely, a Centauri— 
lies in the line of the Milky Way. 

This great congregation of stars is far from uniform 
in density, for there are places in it where there are 
but few stars or none at all. Caroline Herschel, 
writing to Sir John Herschel at the Cape of Good 
Hope, in 1833, mentions that her brother, when 
examining the constellation of the Scorpion (which 
lies at best low? down on our horizon), had exclaimed, 
“after a long awful silence, ‘ Hier ist wahrhaftig ein 
Loch im Himmel.’” And her nephew, as he said, 
rummaged Scorpio with the telescope and found many 
blank spaces wdthout the smallest star. 

It will explain some of the deductions which 
Herschel drew from his star-gauges, and w'ill at the 
same time furnish a good example of his style, if I 
read a passage from a paper of his written in 1789 .~ 
He points out that the sun is merely a star, and, 
referring to the stars, he continues thus :— 

“These suns, every one of which is probably as 
of much consequence to a system of planets, satellites, 
and comets as our own sun, are now to be considered, 
in their turn, as the minute parts of a proportionally 
greater whole. I need not repeat that by my analysis 
it appears that the heavens consist of regions where 
suns are gathered into separate systems, and that the 
catalogues I have given comprehend a list of such 
systems; but may we not hope that our knowledge 
will not stop short at the bare enumeration of 
phenomena capable of giving us so much instruction? 
Why should we be less inquisitive than the natural 
philosopher, who sometimes, even from an incon¬ 
siderable number of specimens of a plant, or an 
animal, is enabled to present us with the history of 
its rise, progress,. and decay? Let us then compare 
together, and class some of these numerous sidereal 
groups, that we may trace the operations of natural 
causes so far as we can perceive their agency. The 
most simple form, in which we can view a sidereal 
system, is that of being- globular. This also, very 
favourably to our design, is that which has presented 
Itself most freouently, and of -which I have given 
the greatest collection. 


“ But, first of all, it will be necessary to explain 
what is our idea of a cluster of stars, and by what 
means we have obtained it. For an instance I shall 
take the phenomenon which presents itself in many 
clusters. It is that of a number of lucid spots, of 
equal lustre, scattered over a circular space, in such 
a manner as to appear gradually more compressed 
towards the middle, and which compression, in the 
clusters to which I allude, is generally carried so far, 
as, by imperceptible degrees, to end in^ a luminous 
centre of an irresolvable blaze of light. To solve this 
appearance it may be conjectured that stars of any 
given very unequal magnitudes may easily be so 
arranged, in scattered, much extended, irregular rows, 
as to produce the above described picture; or, that 
stars, scattered about almost promiscuously within 
the frustum of a given cone, may be assigned of such 
properly diversified magnitudes as also to form the 
same picture. But who, that is acquainted with the 
doctrine of chances, can seriously maintain such im¬ 
probable conjectures.' ” 

Later in the same paper he continues :— 

“ Since then almost all the nebulas and clusters of 
stars I have seen, the number of which is not less 
than three and twenty hundred, are more condensed 
and brighter in the middle; and since, from every 
form, it is now equally apparent that the central 
accumulation or brightness must be the result of 
central powers, we may venture to affirm that this 
theory is no longer an unfounded hypothesis, but is 
fully established on grounds which cannot be over¬ 
turned, . 

“ Let us endeavour to make some use or this im¬ 
portant view of the constructing cause, which can 
thus model sidereal systems. Perhaps, by placing 
before us the very extensive and varied collection of 
clusters and nebulae furnished by my catalogues, we 
may be able to trace the progress of its operation 
in the great laboratory of the universe. 

“ If these clusters and nebulae were all of the same 
shape, and had the same gradual condensation, we 
should make but little progress in this inquiry; but 
as we find so great a variety in their appearances, 
we shall be much sooner at a loss how. to account 
for such various phenomena, than be in. want .of 
materials upon which to exercise our inquisitive 
endeavours. 

“ Let us, then, continue to turn our view to the 
power which is moulding the different assortments 
of stars into spherical clusters. Any force, that acts 
uninterruptedly, must produce effects proportional to 
the time of its action. Now, as it has been shown 
that the spherical figure of a cluster of stars is owing 
to central powers, it follows that those clusters which, 
ceteris paribus, are the most complete in this figure, 
must have been the longest exposed to the action of 
these causes. This will admit of various points of 
view. Suppose, for instance, that 5000 stars had been 
once in a certain scattered situation, and that other 
3000 equal stars had been in the same situation, then 
that of the two clusters which had been longest 
exposed to the action of the modelling power, we 
suppose would be most condensed, and more advanced 
to the maturity of its figure. An obvious consequence 
that mav be drawn from this consideration is that we 
are enabled to judge of the relative age, maturity, 
or climax of a sidereal system, from the disposition 
of its component parts; and, making- the degrees of 
brightness in nebulas stand for the different accumula¬ 
tion of stars in dusters, the same conclusions will 
extend to them all. But we are not to conclude from 
what has been said that every spherical cluster is of 
an equal standing in regard to absolute duration, 
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since one that is composed of a thousand stars only 
must certainly arrive to the perfection of its form 
sooner than another which takes in a range of a 
million. Youth and age are comparative expressions; 
and an oak of a certain age may be called very young, 
while a contemporary shrub is already on the verge 
of its decay. The method of judging with some assur¬ 
ance of the condition of any sidereal system may 
perhaps not improperly be drawn from the standard 
laid down earlier; so that, for instance, a cluster or 
nebula which is very gradually more compressed and 


bright towards the middle may be in the perfection 
of its growth, when another which approaches to the 
condition pointed out by a more equal compression, 
such as the nebulae I have called Planetary seem to 
present us with, may be looked upon as very aged, 
and drawing on towards a period of change, or disso¬ 
lution. This has been before surmised, when in a 
former paper I considered the uncommon degree of 
compression that must prevail in a nebula to give it 
a planetary aspect; but the argument, which is now 
drawn from the powers that have collected the 
formerly scattered stars to the form we find they 
have assumed, must greatly corroborate that sentiment. 

“This method of viewing the heavens seems to 
throw them into a new kind of light. They now are 
seen to resemble a luxuriant garden, which contains 
the greatest variety of productions, in different 
flourishing beds; and one advantage we may at least 
reap from it is, that we can, as it were, extend the 
range of our experience to an immense duration. For, 
to continue the simile I have borrowed from the 
vegetable kingdom, is it not almost the same thing, 
whether we live successively to witness the germina¬ 
tion, blooming, foliage, fecundity, fading, withering, 
and corruption of a plant, or whether a vast number 
of specimens, selected from every -stage through which 
the plant passes in the course of its existence, be 
brought at once to our view?” 

I now turn to another line of discovery of which 
I cannot show any pictures, but which, to me at any 
rate, is more interesting. Until 1838—that is to say, 
until sixteen years after Herschel’s death—no one had 
succeeded in determining the distance of a single fixed 
star, but in that year Henderson and Bessel almost 
simultaneously attained success in the cases of the 
two stars a Centauri and 61 Cygni. The attempts at 
this measurement had already been numerous, and 
Herschel amongst others had failed, but his failure 
was a glorious one, for he made incidentally a dis¬ 
covery of another kind and of at least equal interest. 

The earth moves round the sun at a distance of 
93 million miles, so that in six months we shift our 
position by 186 million miles. If, then, there are two 
stars of which one is relatively near to and the other 
far from the sun, but so situated as to appear to us 
verv close together, the near one ought to shift its 
position relatively to the distant one in the course of 
each six months. The amount of this change of 
position, called by astronomers annual parallax, 
should furnish the distance of the nearer of the pair, 
provided that the other is very far off. This idea is 
as old as the time of Galileo, but no one had been 
able to make successful use of it. 

As I have already said, the only genera! test of 
the distance of a star is its brightness, and therefore 
Herschel chose pairs of stars of very different bril¬ 
liancy. He thought, at least at first, that it was 
mere chance which brought the stars so near to one 
another, and there are undoubtedly such pairs now 
known as “optically double stars.” l 5 ut Herschel’s 
mode of attack was bound to fail if the seemingly 
neighbouring stars were really so, and were linked 
together by their mutual gravitation. Already as 
early as 1707 Michel had suggested the existence of 
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such true double stars, but it was Herschel who 
proved their existence. His first catalogues of double 
stars, published in 1782, contained 203 cases of such 
doublets, and he already suspected a community in 
their motions explicable only by their real association; 
but by 1802 he had become certain. In many cases 
the two components of a binary pair were found to 
be moving in nearly the same direction and at the 
same speed, but superposed on this motion of the 
system as a whole there was an orbital motion of one 
star round the other. Herschel even lived long- 


enough to see some of his pairs of stars perform 
half a revolution about one another. 

After his death Savary took the matter one stage 
further, and showed that the revolution was governed 
by the laws of gravity, and thereby confirmed the 
truth of Herschel’s belief. Thus the failure to 
measure the distance of stars led to the proof that 
gravity reigns amongst the stars as in the solar 
system. 

" Arago thought that of all Herschel’s discoveries 
this was the one that had the greatest future, and 
his prophecy has proved singularly correct. Every 
year adds to the number of double stars the orbits 
of which are now' accurately determinable. These 
systems are found to be very unlike our own solar 
system, for the component stars are, in many cases, 
far larger than the sun, and revolve about one another 
in periods which, in various cases, may be either 
many years or only a few hours. 

The spectroscope has, moreover, added enormously 
to our knowledge, for the speed of approach or reces¬ 
sion of a star from the sun can'now' be determined 
as so many kilometres per second. Thus that com¬ 
ponent of the motion of a star which was concealed 
from Herschel is now known with the greater cer¬ 
tainty. Moreover, being ignorant of the distance of 
the stars, he could only express the transverse com¬ 
ponent of motion in seconds of arc. 

A w'onderful corollary also results from the use of 
the spectroscope, namely the existence of many stars 
known as “spectroscopic binaries.” As seen even 
with the most powerful telescope such, a star is a 
single point of light, but if the spectral lines are 
duplicated we know that the source of light is double, 
and that one component is approaching us and the 
other receding from us. In this way the orbits and 
relative masses of these visually inseparable stars are 
determinable. The number of known double stars, 
including both visual and spectroscopic ones, is already 
large, and Campbell, of Lick Observatory, has ex¬ 
pressed his opinion that one star in six is double. 
Some of them revolve so near to one another and in 
such a plane that they partially eclipse one another 
as they revolve, and thus produce a winking light 
like that of a lighthouse. It would seem that we 
can now' even tell something of the shapes of a pair 
of stars visually inseparable from one another. But 
I must not go further into this subject, and will only 
repeat Arago’s saying, that this discovery of Her¬ 
schel’s has “le plus d’avenir.” 

It is a figure of speech to refer to the stars as 
fixed, for a large number of them possess a measur¬ 
able amount of “ proper motion ” relatively to their 
neighbours. The existence of double stars was dis¬ 
covered by the observation of their movements, and 
thus the study of proper motions is linked to the 
subject of which I have just been speaking. Some 
few' proper motions had been observed by earlier 
astronomers, but w'hen Herschel took up the subject 
proper motion had not been accurately measured in 
any case. 

If a man is walking through a wood the trees in 
front of him seem to be opening out before him, whilst 
those behind seem to be closing together. In the 
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same way if our sun is moving' relatively to the 
centre of gravity of all the stars, the stars must on 
the average seem to move away from the point 
towards which the sun is travelling, whilst they must 
close in towards the antipodes. These tw'o points are 
called the apex and antapex of the sun’s path. 

Now Herschel concluded that there was something 
systematic in the proper motions of the stars, and 
that there was a point in the constellation of Hercules 
from which the stars were on an average receding, 
and that similarly they were closing in towards the 
antipodal point. The first of these is the sun’s apex 
and the second the antapex. These conclusions were 
drawn from the motions of comparatively few stars, 
but the result has been confirmed subsequently from 
a large number. Moreover, we have now learned 
by means of the spectroscope that we are travelling 
towards Hercules at the rate of about sixteen miles 
a second. 

During these last few years this grand discovery of 
Herschel’s has gained a great extension at the hands 
of Kapteyn and of many others, and it has been 
proved that other systematic motions of the stars are 
discoverable. The time at my disposal will not permit 
me to pursue this subject further, but I may say that 
it now appears that if we could view 7 the universe from 
the centre of gravity of the stars of the Milky Way, 
we should see a current of stars coming from a 
definite direction of space and penetrating our system. 

What a vista of discoveries do these ideas open up 
to the astronomer! Some centuries hence the sun’s 
apex may have shifted, and we may perhaps learn 
that the solar system is describing the arc of some 
colossal orbit. The drift or current of stars may also 
have begun to change its direction, and our descend¬ 
ants may have begun to make guesses as to its future 
course and as to its meaning. But whatever develop¬ 
ments the future may have in store, we should never 
forget that the foundation of these grand conceptions 
of the universe was laid by Herschel. Holden ends 
his “ Life of Herschel ” with words which may also 
serve as a fitting end to my lecture: “As a practical 
astronomer he remains without an equal. In pro¬ 
found philosophy he has few superiors. By a kindly 
chance he can be claimed as the citizen of no one 
country. In very truth his is one of the few names 
■which belong to all the world.” 


RECENT ADVANCES IN AGRICULTURAL 
SCIENCE—THE FERTILITY OF THE 
SOIL . 1 

ROM an ordinary common-sense point of view the 
fertility of the soil is best defined as that property 
for which a man pays rent—the property which causes 
some land to let for 2 1 . or 3L an acre, whereas the 
adjoining land may be dear enough at 10s. With the 
causes of this fertility I do not propose to deal at any 
great length this evening more than to indicate that 
it is the outcome of a very complex series of factors, 
among which we can enumerate the actual supply of 
plant food in the soil, its mechanical texture as con¬ 
ditioning the movements of water, and the particular 
micro-fauna and flora inhabiting the soil, for upon 
these lower organisms depends the facility with which 
the material contained in the soil will become available 
for the nutrition of the plant. " For the purpose of the 
present argument it will be sufficient to fix our atten¬ 
tion upon the amount of nitrogen in the soil as the 
main factor determining fertility, because, in the first 
place, nitrogen is one of the necessary and most ex¬ 
pensive elements in the nutrition of the plant, and, 


secondly, because its amount in the soil is subject to 
both gains and losses from causes which are more or 
less under the control of the farmer. The other essen¬ 
tial elements which the plant has to draw from the 
soil—for example, phosphoric acid and potash—are 
only subject to slight losses by solution in the drainage 
water, and cannot be added to except deliberately by 
the action of the farmer; but in the case of nitrogen 
we have, in addition to the small stock of combined 
nitrogen in the soil, the vast store of free gaseous 
nitrogen with which both soil and plant are in con¬ 
tact. We may take it as settled nowadays that the 
plant itself can make no use of nitrogen gas, but 
must draw combined nitrogen in one of its simpler 
forms, such as nitrates or ammonia, from the soil. 
Among the bacteria of the soil, however, there are 
two great groups, one of which is capable of breaking 
up compounds of nitrogen and setting free the element 
as gas, whereas the other can take free gaseous 
nitrogen from the atmosphere and bring it into a 
combined form. Which of these two groups will be 
more active depends upon the conditions prevailing in 
the soil, and goes far to determine both its current 
fertility and the length of time during which it will 
be capable of bearing crops. 

The question of the duration of the fertility of the 
land under continual cropping has excited much atten¬ 
tion of late, chiefly because the United States has 
begun to take alarm about the reduced production of 
some of its most fertile lands, as, for instance, the old 
prairie lands of the middle West—a reduced produc¬ 
tion which, amongst other causes, has helped to set in 
motion a stream of migrants from the United States 
to the newer lands of the Canadian North-West. In 
the development of agriculture three distinct stages 
may be observed, In the first place, we may have a 
process of pure exploitation of the initial resources 
of the soil, when the farmer is to all intents and 
purposes mining in its fertility. This is the process 
which, in the main, has been going on in America, 
and, indeed, in all the newer countries which have 
been opened up to agriculture during the last two 
centuries. Not all virgin soils are rich, and the 
system of cropping alternately with wheat or maize 
which prevails over so much of North America has 
reduced great areas of the land in the eastern States 
to such a poverty-stricken condition that it has been 
allowed to go derelict. In the great plains, however, 
where the first settler found four or five feet of black 
soil, containing nearly half per cent, of nitrogen, the 
land has kept up its productivity almost unimpaired 
for nearly a century. If we suppose the black soil 
only extended to a depth of three feet, and contained 
three-tenths per cent, of nitrogen, both limited esti¬ 
mates, there would still be 30,000 lb. of nitrogen per 
acre—that is to say, nitrogen enough for five hundred 
crops larger than the American farmer has been 
accustomed to win from that land—and yet in less 
than a century such soils are beginning to show signs 
of exhaustion. The farming of the kind just de¬ 
scribed is destructive; but in the older lands of the 
west of Europe, which have been under cultivation 
for something like a century, a conservative system 
has been devised which is capable of keeping up the 
productive power of the soil, though not, perhaps, to a 
very high pitch. Perhaps the best example of this 
may be seen in the Norfolk four-course rotation prior 
to the introduction of artificial fertilisers. In this 
system a turnip crop, which was either consumed on 
the ground or converted into manure, and so returned 
to the soil, was followed by barley in which clover 
was sown, and the clover, which also got back to the 
soil, was followed by wheat. The farming covenants 
prevented the sale of anything more than barley and 
wheat grain, and the meat that was produced by the 


1 A discourse delivered at the Royal Institution on Friday, May 
A. D. Hall, F R.S. 
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